Observational studies have shown that 24-h and morning ambulatory blood pressure (BP) control is low. This large-scale, practice-based study evaluated the effects of telmisartan 40 or 80 mg alone or in combination with hydrochlorothiazide (HCTZ) 12.5 mg on these BP parameters over 8 weeks; treatment was adjusted if clinic BP remained X140/90 mm Hg. A total of 863 patients were evaluated (baseline mean clinic BP, morning and 24-h ambulatory BP: 155 ± 15/93 ± 10 mm Hg, 137 ± 15/ 83 ± 11 mm Hg, 133 ± 14/79 ± 10 mm Hg, respectively; 68% were previously treated at baseline). Telmisartan with/without HCTZ significantly reduced the mean morning ambulatory BP (-8.2/-4.9 mm Hg), daytime ambulatory BP (-8.0/-4.7 mm Hg), 24-h ambulatory BP (-7.9/-4.7 mm Hg) and clinic BP (-22.3/-13.2 mm Hg) (all Po0.001) in previously untreated and in treated patients who switched to telmisartan and telmisartan/HCTZ. After treatment with telmisartan with/without HCTZ, the morning ambulatory BP control increased from 36.5 to 64.4%; daytime ambulatory BP control increased from 40.8 to 67.6%; 53.0% of patients achieved 24-h ambulatory BP o125/80 mm Hg and 62% achieved o130/80 mm Hg targets. Only 0.8% (7/863) reported an adverse event. In summary, telmisartan and telmisartan/HCTZ increased smooth 24-h BP control in daily management of hypertension.
INTRODUCTION
Hypertension is a major cause of stroke, myocardial infarction and cardiovascular mortality. 1 The peak incidence of these events has been shown to occur in the early morning hours, which coincides with a surge in blood pressure (BP) (known as the early morning BP surge), although a causal link between these phenomena has not been definitively demonstrated yet. [2] [3] [4] [5] Ambulatory BP monitoring (ABPM) can be used to measure BP control throughout the 24-h period. 6 It can, therefore, be used to monitor early morning BP control, and determine how effective treatments are during this critical period.
Observational studies, such as the Analysis of the Control of Blood Pressure using Ambulatory Blood Pressure Monitoring (ACAMPA) study from Spain, have shown that treated patients with clinic BP control (o140/90 mm Hg) can still have hypertension in the morning; in this study of 240 treated hypertensive patients, more than 50% with well-controlled clinic BP had elevated morning BP. 7 A study conducted in Portugal also showed that 103 treated hypertensive patients with well-controlled clinic BP had poor 24-h and morning ambulatory BP control; B35% failed to achieve morning ambulatory BP (arbitrarily defined as ambulatory BP o133/85 mm Hg). 8 It is possible that the low control rates achieved in these treated patients were, in part, due to the use of short-acting agents that could not sustain BP control throughout the 24-h period.
However, some agents can provide 24-h BP control; telmisartan (an angiotensin II receptor blocker) has a long duration of action, which is sustained over the 24-h period. Telmisartan 80 mg has been shown to reduce early morning BP significantly when compared with ramipril 10 mg. 9, 10 Telmisartan in combination with the diuretic, hydrochlorothiazide (HCTZ), has also been shown to significantly improve BP control compared with valsartan plus HCTZ; this combination is therefore a useful treatment for improving hypertension control in treated patients over 24 h. 11 The aim of this observational study (Study of hypertensive population Under treatment with telmisartan in Real clinical conditions with Goal to control the Early morning blood pressure rise-2 (SURGE 2)) was to assess the degree of morning and 24-h ambulatory BP control after treatment with telmisartan alone or in combination with HCTZ in treated and untreated patients with elevated clinic BP. BP was monitored in a number of ways (clinic, home BP measurements and ABPM). This paper reports the ABPM findings.
METHODS

Study design
SURGE 2 was an 8-week, prospective, open-label, phase IV study conducted in centers across the Czech Republic, Ecuador, Lebanon and Mexico. The main aim of this observational study was to assess the degree of ambulatory BP control in the morning and over 24 h in patients treated with telmisartan, or telmisartan plus HCTZ, under real community-based conditions. The study enrolled patients between September 2003 and April 2005, and was performed according to the requirements of good clinical practice and other international and local regulations. The protocol was approved by an independent ethics committee. All patients provided written informed consent to participate.
Study population
Males or females aged between 18 and 80 years with untreated or treated, uncontrolled hypertension (clinic BP X140/90 mm Hg) were included; current antihypertensive therapy had to be stable for X1 month and all medications had to be taken in a single morning administration. Patients were excluded if they had congestive heart failure, unstable angina, acute myocardial infarction, heart surgery or had a stroke within the previous 6 months, arrhythmia, angioedema associated with angiotensin-converting enzyme (ACE) inhibitors, advanced hepatic or renal impairment, or any other condition that would not allow for safe completion of the protocol. Other exclusion criteria included chronic administration of oral anticoagulants or digoxin and known hypersensitivity to any component of telmisartan or HCTZ. Pregnant, nursing or pre-menopausal women not using birth control were also excluded.
Treatments and BP monitoring
Patients eligible for treatment (those with clinic BP X140/90 mm Hg) were prescribed telmisartan (40 or 80 mg) either alone or in combination with HCTZ (12.5 mg) based on the decision of the treating physician. Patients using current antihypertensive treatment could either switch medications or have these agents added to their regimen. Patients were instructed to take their medication once daily between 0700 hours and 1000 hours in the morning.
During screening, all physicians were instructed to measure clinic BP using a mercury sphygmomanometer, and in accordance with guidelines. 12, 13 Measurements were taken three times in the seated position, at 2-min intervals and the mean was used. Those patients with uncontrolled hypertension (X140/90 mm Hg) were then fitted with ABPM monitors (Spacelabs Model 90207; provided by Boehringer Ingelheim International GmbH, Ingelheim, Germany). Automatic readings were taken at 15-min intervals during the day (0700 hours to 2300 hours) and at 20-min intervals during the night (2300 hours to 0700 hours) over a 24-h period (defined as ABPM baseline); monitors were then removed by the patient. Recordings with more than 80% measurements and those with at least one reading per time period during the nighttime and early morning hours were considered valid. Data were recorded electronically and were sent to the reference laboratory for assessment and analysis.
Within a week of undergoing ABPM, patients returned to the clinic. Clinic BP was measured as above (defined as clinic BP baseline). Patients with clinic BP X140/90 mm Hg were treated with telmisartan and/or telmisartan plus HCTZ as described. Patients could then attend the clinic again after 4 weeks (this was optional) where medication could be adjusted according to clinic BP control (o140/90 mm Hg or X140/90 mm Hg). After 8 weeks of treatment, 24-h ABPM was performed and clinic BP was measured during week 8.
Calculations and reference values
The change from baseline in mean morning (0600 hours to 1159 hours) systolic and diastolic ambulatory BP and the degree of morning ambulatory BP control (arbitrarily defined as the percentage of patients with ambulatory BP o135/85 mm Hg at baseline and at week 8) were recorded. The mean change from baseline in-clinic BP, daytime ambulatory BP (1000 hours to 2200 hours), nighttime ambulatory BP (0000 hours to 0600 hours) sub-periods defined according to the narrow-fixed interval approach, and 24-h ambulatory BP were also determined. Clinic BP control (o140/90 mm Hg); 24-h control (24-h ambulatory BP o125/80 mm Hg based on European Society of Hypertension/European Society of Cardiology (ESH/ESC) criteria 14 and 24-h ambulatory BP o130/80 mm Hg based on US guidelines 15 ) and control during the period of activity (daytime) (o135/85 mm Hg) and nighttime (o115/70 mm Hg) were recorded. The response rates (defined as a percentage of patients with X10 mm Hg reduction in systolic BP (SBP) or diastolic BP (DBP) from ambulatory BP or clinic BP baseline) to telmisartan-based treatments were also measured. At the final clinic visit, patients were asked to rate the efficacy of treatment based on a scale of 'very good' to 'bad' .
Tolerability was assessed by adverse events, which were collected, documented and reported in case report forms. At the final clinic visit, patients were asked to rate the tolerability of telmisartan and telmisartan plus HCTZ, based on a scale of 'very good' to 'bad' . Change from baseline was analyzed using the Student's t-test for paired data and the ambulatory BP control achieved at final visit was stratified according to clinic BP control using Chi analysis. All patients who received telmisartan or telmisartan plus HCTZ but no other therapy at week 8 and had morning ambulatory BP available at week 8 were included in the analyses.
RESULTS
Population
A total of 863 subjects (mean age: 58 years; 39% male) were included in the ABPM arm of the study. The patient baseline characteristics are shown in Table 1a . The patients were from Ecuador (55.5%; n ¼ 479), the Czech Republic (17.7%; n ¼ 153), Mexico (14.7%; n ¼ 127) and Lebanon (12.1%; n ¼ 104); 60.4% (n ¼ 521) had at least one comorbid condition; the most common was hypercholesterolemia (33.3%; n ¼ 287). The majority of patients were taking at least one antihypertensive agent (67.8%; n ¼ 585); the most commonly prescribed were ACE inhibitors (42.2%) and calcium antagonists (34.9%). Previously untreated patients were younger than previously treated patients (55 vs. 60 years) with more males in this group (43.9% vs. 37.3%), and with a lower incidence of comorbid conditions including diabetes (5.8% vs. 20.0%). The study design is illustrated in Figure 1 . At the start of the study, 71.1% (n ¼ 614) of patients were given telmisartan and 28.3% (n ¼ 245) were given telmisartan plus HCTZ; treatment allocation was not known for four patients. At final visit, 59.7% (n ¼ 515) were receiving telmisartan and 40.3% (n ¼ 348) were receiving telmisartan plus HCTZ. At final visit, 59.4% (n ¼ 165/278) of previously untreated patients were on telmisartan only and 32.4% (n ¼ 90/278) of previously untreated patients were on telmisartan plus HCTZ only. In comparison, 40.2% (n ¼ 235/585) of previously treated patients were on telmisartan only and 28.7% (n ¼ 168/585) of previously treated patients were on telmisartan plus HCTZ only. Only 23.8% (205/863) had one new antihypertensive (other than study medication) added during the follow-up period. In the previously untreated subgroup, 9 patients were on telmisartan and other antihypertensive medication, and 14 on telmisartan and HCTZ and other antihypertensive medication. In the previously treated subgroup, 106 patients were on telmisartan and other antihypertensive medication, and 76 on telmisartan and HCTZ and other antihypertensive medication at final visit (Table 1b) . In total, 29% (250/863) of patients were also treated with an ACE inhibitor during the follow-up period. There were 54 withdrawals (patients could withdraw for more than one reason; the main reasons were insufficient decrease of BP (n ¼ 9), no further patient contact (n ¼ 4) and 'other' (n ¼ 8)). A total of 658 patients had morning, daytime, nighttime and 24-h ambulatory BP data available at final visit and were only using telmisartan or telmisartan plus HCTZ. A total of 304 patients using only telmisartan or telmisartan plus HCTZ had clinic BP measurements available at final visit.
Reductions in ambulatory BP and clinic BP Significant (Po0.008) reductions in mean morning ambulatory BP, daytime ambulatory BP, 24-h ambulatory BP and clinic BP were observed after 8 weeks of treatment with telmisartan and telmisartan plus HCTZ for both previously untreated and treated patients ( Table 2 ). There were significant reductions in the mean morning ambulatory BP (-8.2/-4.9 mm Hg), daytime ambulatory BP (-8.0/-4.7 mm Hg), 24-h ambulatory BP (-7.9/-4.7 mm Hg) and clinic BP (-22.3/-13.2 mm Hg) (all Po0.001) following the addition of telmisartan and telmisartan plus HCTZ. In previously untreated patients, the mean ambulatory SBP/DBP reductions observed were consistent throughout the 24-h period for patients treated with telmisartan or telmisartan plus HCTZ. In this population, the mean ambulatory SBP/DBP reductions observed with telmisartan were comparable to those observed with telmisartan plus HCTZ across all measurements. In previously treated patients, the mean ambulatory SBP/DBP reductions were also consistent over the 24-h period; however, the mean reductions were higher for patients treated with telmisartan plus HCTZ than telmisartan alone.
BP control and response rates
All ambulatory BP and clinic BP control rates increased in both previously untreated and treated patients following the addition of telmisartan or telmisartan plus HCTZ (Table 3 ). There was a two-fold increase in the morning ambulatory BP control (o135/85 mm Hg) following the addition of telmisartan-based treatments (from 36.5 to The response rate to telmisartan-based treatments was high for both previously untreated and previously treated patients ( Table 5 ). The greatest responses were observed for diastolic ambulatory BP measurements; between 80 and 99.1% of previously untreated and previously treated patients achieved ambulatory DBP response rates (X10 mm Hg BP decrease) following treatment with telmisartan and telmisartan plus HCTZ. In total, the early morning SBP/DBP response rates were 42.6% and 88.4%, respectively. Daytime ambulatory SBP/DBP response rates were 43.2% and 89.7%; 24-h ambulatory SBP/DBP response rates were 41.4% and 94.6%; and clinic SBP and DBP response rates were 74.1% and 77.1%, respectively. The majority of patients (67.2%; 580/863) rated the efficacy of telmisartan and telmisartan plus HCTZ as 'very good'; 21.6% (186/ 863) rated it as 'good' and 0.8% (7/863) rated it as 'bad' .
Safety
The tolerability of telmisartan and telmisartan plus HCTZ was rated as 'very good' by 87.3% (753/863); as 'good' by 6.6% (57/863); and as 'bad' by o1% (1/863). The percentage of patients with any adverse event was 0.8% (7/863); the most commonly reported adverse events (all 0.2%) were anguish, diarrhea, dyspnea, headache, palpitations and shortness of breath. Only one treatment-related adverse event (dermatosis) was reported. Of those patients who received concomitant ACE inhibitor therapy, only 0.8% (2/250) reported adverse events.
DISCUSSION
This observational study (SURGE 2), which was performed in 863 patients, showed that telmisartan alone or in combination with HCTZ significantly reduced morning ambulatory SBP and DBP in both treated (and uncontrolled) and untreated hypertensive patients; 64.4% of all patients achieved the target morning ambulatory BP of o135/85 mm Hg after 8 weeks of telmisartan-based treatment, which was approximately twice that observed at baseline. The overall mean change in morning ambulatory BP was significant for all patients. Similar improvements were observed for daytime ambulatory BP and 24-h ambulatory BP. The recommended 24-h ambulatory BP targets (o125/80 mm Hg 14 and o130/80 mm Hg 15 ) were achieved by 53% and 62% of all patients, respectively, following telmisartan-based treatments. It is also interesting to note that the benefits observed in previously untreated and treated patients were comparable irrespective of age differences or differences in comorbid illnesses. In terms of safety, only 0.8% of patients reported adverse events; however, it should be highlighted that this short study was not designed to assess safety. Previous studies have shown that the combination of telmisartan plus HCTZ significantly reduced both clinic BP and ambulatory BP. 16, 17 In our study, the BP control rates achieved with combination therapy were lower than those observed with monotherapy in both previously treated and previously untreated patients; however, these findings were not unexpected, given that this was a practice-based study and physicians prescribed according to needs, that is, those patients on combination therapy would be those that were more difficult to control.
It was also interesting to note that the analyses were performed on patients using only telmisartan or telmisartan plus HCTZ at final visit. Even though the combination control rates were lower than monotherapy control rates, the majority of previously treated patients using telmisartan plus HCTZ (68.8% (168/244)) achieved these improved control rates, having switched to this combination with no additional medication.
In the current study, the mean post-treatment improvement from baseline remained consistently around 6-10 mm Hg over the 24-h period. This improvement was also evident in the morning hours, the period that has been shown to correlate with peak incidences of cerebro-and cardiovascular events. [2] [3] [4] [5] Previous studies have shown that a 2-10 mm Hg lower BP is associated with a significantly lower risk of a cardiovascular event. 18, 19 The reduction achieved by the telmisartan-based treatments used in this community-based study, even during the risky morning hours, is likely to reduce the risk of vascular events. A limitation of a practice-based study is the lack of a control; it is possible that some of the improvement observed with clinic BP may be due, in part, to a removal of the 'white-coat' effect. All patients entered the study with uncontrolled clinic BP (4140/90 mm Hg); however, during the baseline visit, 5.9% of previously untreated patients had controlled clinic BP, which is suggestive of initial white-coat effect. There was evidence to suggest that up to 20% of patients had white-coat hypertension (uncontrolled clinic BP and controlled 24-h ambulatory BP) at final visit, though around a quarter of patients may have had sustained hypertension (uncontrolled clinic BP and 24-h ambulatory BP). Some patients who initially started on either telmisartan or on telmisartan plus HCTZ switched during the study or changed dose, which could have led to bias in the final assessments. Overall, the findings from the present study show that telmisartanbased therapies improve BP during the morning hours when vascular events, such as stroke or myocardial infarction, are most likely to happen. Furthermore, the BP effect is maintained throughout the 24-h period with both therapies, telmisartan and telmisartan plus HCTZ. This study also supports the findings from previous community-based studies that have assessed the benefits of telmisartan. In a study of more than 1500 patients, both the clinic BP and ambulatory SBP and DBP were significantly improved by the addition of telmisartan with or without HCTZ. 20 In the MICARDIS Community Ambulatory Monitoring Trial 2 (MICCAT-2), the mean reduction in early morning BP after treatment with telmisartan-based therapies was -11.5/-7.0 mm Hg; this study was based on a cohort of more than 1600 treated or untreated patients. 21 In conclusion, this study showed that once-daily telmisartan or telmisartan plus HCTZ improved morning ambulatory BP control and maintained a smooth 24-h ambulatory BP profile in both previously treated and untreated patients. The reduction in morning ambulatory BP and maintenance of smooth BP may help to minimize the risk of cardiovascular events.
